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This article contains the data regarding clinically-assessed visceral
adipose tissue (VAT) area and epicardial adipose tissue (EAT)
volume on computed tomography (CT) images and EAT pathology,
represented by inﬂammation and neoangiogenesis, complement-
ing the data reported by Kitagawa et al. [1]. In 45 patients sched-
uled for cardiac surgery, we studied CT images obtained prior to
surgery and the numbers of CD68þ individual macrophages and
CD31þ neovessels in EAT samples subsequently obtained during
surgery. The data revealed a moderate correlation between VAT
area and EAT volume, and a strong correlation between EAT
macrophage inﬁltration and neoangiogenesis.
& 2015 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).vier Inc. This is an open access article under the CC BY license
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Dubject area Biologyore speciﬁc sub-
ject areaPathogenicity of human adipose tissueype of data Figure, and histological image
ow data was
acquiredComputed tomography scan (Aquilion One; Toshiba Medical Systems, Tokyo,
Japan), immunohistochemical staining, and microscope observationata format Analyzed and raw data
xperimental
factorsSpecimens were obtained during surgery and ﬁxed for
immunohistochemistryxperimental
featuresClinical scan was performed using 320-slice computed tomography scanner,
and specimens were assessed by immunohistochemical staining and analysisata source
locationHiroshima, Japanata accessibility Data are with this articleValue of the data The data contains clinical information regarding correlations among body mass index and adipose
tissue amounts.
 The data show that both inﬂammation and neoangiogenesis are more extensive in epicardial
adipose tissue (EAT) than in paired subcutaneous adipose tissue, implying the characteristics of EAT
as ‘diseased’ adipose tissue.
 The data indicate that the two biological features, inﬂammation and neoangiogenesis, coexist and
work synergistically in increasing the EAT pathogenicity.1. Data, experimental design, materials and methods
1.1. Study participants
We enrolled 45 patients referred for cardiac computed tomography (CT) for the investigation and
diagnosis of coronary artery disease (CAD) as preparation for elective coronary artery bypass graft
surgery (CABG, n¼21) or cardiac valve surgery (non-CABG, n¼24). In each patient, specimens of
epicardial adipose tissue (EAT) adjacent to the left anterior descending (left EAT) and right coronary
arteries (right EAT) were obtained during cardiac surgery (two EAT samples per patient). Additionally,
subcutaneous adipose tissue (one sample per patient) was taken from the subcutaneous fat on the
sternum in each patient, as control adipose tissue. These samples were subjects to later immuno-
histochemical analysis.
1.2. Clinical adipose tissue quantiﬁcation
In each patient, CT scan was performed using a 320-slice CT scanner (Aquilion One; Toshiba
Medical Systems, Tokyo, Japan) within 1 month prior to cardiac surgery, and visceral adipose tissue
(VAT) area and EAT volume were quantiﬁed clinically. We deﬁned VAT area as the intraperitoneal
adipose tissue area with a CT density ranging from 150 to 50 Hounsﬁeld units (HU) on plain CT
images, determined from an image at the level of the umbilicus using dedicated software (Virtual
Place, AZE INC., Tokyo, Japan) [2,3]. EAT volume was measured by calculating the total sum of EAT
Fig. 1. Correlations among body mass index BMI, VAT area, and EAT volume.
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1 cm intervals: EAT was deﬁned as adipose tissue surrounding the myocardium and limited by the
epicardium on plain CT images. The EAT area of the epicardium was manually traced and deﬁned as
the area with a density range between 250 and 30 HU, which was automatically quantiﬁed using
the same software as for VAT area [4].
As a whole, VAT area and EAT volume were 79742 cm2 and 116749 mL, respectively. Fig. 1 shows
correlations among body mass index (BMI) and adipose tissue amounts. Both VAT area and EAT
volume had moderate correlations with BMI (r¼0.66, po0.0001, and r¼0.46, p¼0.0016, respec-
tively). There was a moderate correlation between VAT area and EAT volume (r¼0.59, po0.0001).
1.3. Inﬂammation and neoangiogenesis in EAT
The adipose tissue samples (left EAT, right EAT and subcutaneous adipose tissue in each patient)
were ﬁxed in 10% buffered formalin and embedded in parafﬁn. A Dako Envision Kit (Dako, Carpinteria,
CA, USA) was used for all immunohistochemical analyses. Antigen retrieval was performed in a citrate
buffer (pH 6.0) by heating in a microwave oven (500 W) for 15 min. After endogenous peroxidase
activity had been blocked with 3% H2O2–methanol for 10 min, the sections were incubated with
normal goat serum (Dako, Carpinteria) for 20 min to block non-speciﬁc antibody binding sites.
Immunohistochemical staining of 5-μm sections was performed with primary antibodies against
Fig. 2. Correlation between EAT macrophage inﬁltration and neoangiogenesis.
Fig. 3. Histological examples of paired EAT and subcutaneous adipose tissues.
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for 60 min at room temperature, followed by incubation with peroxidase-labeled anti-mouse IgG for
60 min. Staining was completed with a 10-min incubation with the substrate–chromogen solution.
Sections were counterstained with 0.1% hematoxylin. Appropriate positive and negative control
samples were used.
Histology images were analyzed at a magniﬁcation of 400 . To quantify the inﬁltration of mac-
rophages into the adipose tissue, CD68-positive stained individual cells were counted in three ran-
dom high-power ﬁelds (1 ﬁeld corresponded to a circle of radius 250 μm) in each left and right EAT
specimen, and the summed number of the cells was reported for each patient. For neoangiogenesis,
CD31-positive stained neovessels, rather than individual cells, in three random high-power ﬁelds
were counted in each left and right EAT specimen, and the summed number of the neovessels was
reported for each patient. For the quantiﬁcation of subcutaneous adipose tissue, CD68-positive
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power ﬁelds in each specimen, and were reported for each patient.
Macrophage inﬁltration was much more extensive in EAT than paired subcutaneous adipose tissue
(59740 versus 19711, po0.0001). Similarly, neoangiogenesis was much more extensive in EAT than
paired subcutaneous adipose tissue (42722 versus 1579, po0.0001). Notably, there was a strong
correlation between EAT macrophage inﬁltration and neoangiogenesis (r¼0.88, po0.0001; Fig. 2).
Fig. 3 shows example histologic images of macrophage inﬁltration and neoangiogenesis in paired EAT
and subcutaneous adipose tissue samples.Acknowledgments
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